Necrotizing fasciitis (NF) is a rare infection that is invari
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We report a case of necrotizing fasciitis involving Streptococcus agalactiae, Arcanobacterium haemolyticum, and Finegoldia magna in a 36-yr-old female diabetic patient, which started after a minor dog bite to the toe of the patient. This case suggested that a trivial infection after a minor dog bite in an immunocompromised patient such as diabetes patient could result in a significant complication such as necrotizing fasciitis. The life-threatening infection was cured by timely above-the-knee amputation, as well as penicillin G and clindamycin therapy. 
CASE REPORT
A 36-yr-old woman with uncontrolled diabetes was transferred to our hospital in March 2006, because of an aggravating leg pain during the previous two days while she was at another hospital. Her chief complaints at the time of admission to that hospital were painful, erythematous swelling of the left toe and calf during the previous five days, and fever, chills, nausea, vomiting, and abdominal pain for one day.
She was bitten on her left 2nd toe by her dog 10 days ago and left it without any treatment for 7 days. Pain and edema were aggravated but she had only applied a disinfectant cresol solution and an ointment without knowing the component on that toe wound 3 days ago. Those disinfectant solution and ointment were bought without a prescription at a drugstore.
Upon admission to our hospital, the patient looked acutely ill, but was mentally alert. Her complaints included a painful, edematous left leg up to proximal thigh. Physical examination revealed a temperature of 39.1°C, a heart rate of 135 beats/min, blood pressure of 109/64 mmHg, height 173 cm, body weight 66 kg, and audible crepitation of the lesion. The skin of the lesion was violet and had blisters.
Her peripheral blood leukocyte count was 34,900/μ L, with 95% neutrophils, and a platelet count was 199,000/μ L. Prothrombin time and activated partial thromboplastin time were within reference range, 13.7 sec and 33.6 sec, respectively. Levels of random glucose and hemoglobin A1c were elevated to 300 mg/dL and 9.9%, respectively. X-ray findings of the left lower extremity showed gas formation in the subcutaneous tissue. For 2 days, the serum glucose level was above 300 mg/dL and she had not been aware that she had diabetes mellitus. The human insulin 300 I.U per day was injected to control the blood glucose and she was diagnosed as a type I diabetes mellitus after admission.
Immediately after her admission, a wound swab and three blood cultures were taken, and intravenous vancomycin 1.0 g every 12 hr, and meropenem 0.5 g every 8 hr were start- were isolated from the wound cultures, and penicillin G and clindamycin susceptible S. agalactiae from the blood cultures. Based on the susceptibility of the isolates, intravenous clindamycin (300 mg every 8 hr) and intravenous penicillin G (2,400,000 units per day) were added on the 2nd and 6th hospital days, respectively, and the treatment was continued until the 30th hospital day, while all other antimicrobial agents were removed on the 6th hospital day (Table 1) . Insulin and biguanide were used to treat diabetes.
Seven days after surgery, she became afebrile, leukocyte count declined to 14,500/μ L, and C-reactive protein declined from 21.4 mg/dL to 7.5 mg/dL. After 34 days of postoperative care, the patient was discharged with an uneventful recovery.
DISCUSSION
Foot infections in diabetic patients are most commonly due to S. aureus and may lead to the amputation of a lower extremity [6] . It is interesting that, in our case, the NF started after a minor dog bite and that the isolates from the wound were S. agalactiae A. haemolyticum, and F. magna but not Pasteurella multocida and Capnocytophaga canimorsus, which are commonly associated with a dog bite [7] .
In our patient, all three blood cultures also yielded S. agalactiae. It was assumed that this patient' s wound was not properly managed by susceptible antibiotics immediately after the dog bite. Two factors of the delayed treatment and the uncontrolled diabetes condition may have caused a rapid growth of bacteria and development of the NF in this case patient [8] .
Some NF cases due to S. agalactiae have been reported for a few decades although S. agalactiae, normal flora of female genital tract, mainly causes sepsis and meningitis in neonate and postpartum infections in adult. It is known that S. agalactiae infection in other adults usually reflects a compromised state of the patient and includes bacteremia, pneumonia, endocarditis, arthritis, and skin and soft tissue infections as in this case patient [9, 10] It was reported that the smooth biotype of A. haemolyticum predominates in wound infections, whereas the rough biotype is common in respiratory tract infections [11] . Our isolate had rough type colonies on the blood agar plates.
We assumed that the rough type A. haemolyticum of the dog was transmitted to the patient. However, we could not confirm whether the dog bite wound preceded the A. haemolyticum infection which was secondarily transmitted later through that wound as a widespread parasite of domestic animals or A. haemolyticum was directly transmitted to the patient wound through the dog bite itself at the same time with infection. As A. haemolyticum produces a phospholipase D, which is known to cause tissue damage [12] , the isolate in our case may have played a role in inducing the NF in association with other organisms.
F. magna, formerly P. magnus, is a member of the grampositive anaerobic cocci which is most commonly associated with infection of skin, soft tissue, bone and joint, but it has also been isolated from cases of diabetic foot infection [13] and one of the predominant organisms associated in polymicrobial NF in children [14] . In our case, it is difficult to speculate about the source of the isolates. S. agalactiae and F. magna are more frequently isolated from foot ulcers than other streptococci and anerobic gram-positive cocci, respectively [15] . It was reported that the bio-phenotype of S. agalactiae of canine origin seemed to be more closely related to human than to bovine isolates of this species [16] .
The isolate of A. haemolyticum in our case probably originated from the dog, as it has been reported that the bacterium is a widespread parasite of domestic animals [17] , whereas it is not the oral flora of man [18] .
S. agalactiae strains are frequently resistant to erythromycin and clindamycin [19] , but remain uniformly susceptible to penicillins and cephalosporins in vitro; therefore, penicillin G is the drug of choice. Macrolides-and clindamycin-resistant A. haemolyticum strains have been reported [11] . In our case, the isolates of S. agalactiae and A. haemolyticum were inhibited by low concentrations of penicillin G and clindamycin and these antimicrobial agents were effective in treating the patient.
This case demonstrates that a minor dog bite can cause a polymicrobial foot infection, resulting in NF and requiring leg amputation, when a patient has underlying diabetes mellitus. Considering the above mentioned two factors enhancing rapid bacterial growth, the significant complication may have been minimized or prevented by a strict blood sugar control and immediate antibiotics treatment.
To our knowledge, this is the first report in the world of polymicrobial NF in a diabetic patient simultaneously involving S. agalactiae, F. magna, and A. haemolyticum as a result of a dog bite. 
